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Introduction

34
Brain development and function are susceptible to perturbation by various exposures and The sheep is an appropriate species in which to test early life environmental effects on brain 48 development and function, in part due to similar timing of key neurodevelopmental events 49 with humans. In humans and sheep, neurogenesis commences in the first third of gestation [7, 50 8], and myelination by the last third of gestation [7, 9, 10] , although in humans myelination 51 commences after birth in some of the higher brain structures including cerebrum [10] . In 52 contrast, in the rat, neurogenesis does not commence until ~ the last third of gestation (~57% 53 of term), and myelination occurs postnatally [8, 11, 12] . Sheep are also an intelligent species, 54 capable of fine object, brightness, face and plant species discrimination, can extrapolate 55 visual information to recognise individuals from different viewpoints or earlier ages [13] , and 56 can be trained to make use of these skills [13] [14] [15] [16] [17] [18] . Sheep can learn to navigate mazes [19] [20] [21] [22] [23] , We therefore tested learning, memory and cognitive flexibility in 18-and 40 week old sheep, 75 ages corresponding to pre-puberty and young adulthood [30, 31] 
-Effects of age and experience (18N vs 40E)
215
For task L, numbers of trials, total time required to solve the task and average time per 2) differed between sexes (group*sex interaction P = 0.044), such that 18N males made less 220 arm entries per trial than 40E males (P = 0.001), whilst arm entries per trial did not differ 221 between 18N and 40E females (P > 0.9). 
-Effects of age in naïve learners (18N vs 40N)
223
Age and sex did not affect any outcomes in task L (number of trials, total time required to 
-Effects of experience in 40-week old sheep (40N vs 40E)
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Experience and sex did not affect number of trials, total time required to solve the task, 
-Effects of age and experience (18N vs 40E)
254
More trials and greater total time were required for 18N than 40E sheep to solve task R1 (P = 255 0.007 and P < 0.001 respectively), and 18N sheep bleated more frequently than 40E sheep in 
-Effects of age in naïve learners (18N vs 40N)
260
Age did not affect number of trials, total time required to solve the task, average time per 
-Effects of age and experience (18N vs 40E)
302
Group and sex did not affect number of trials, total time required to solve the task, average older experienced sheep (40E, P = 0.007, Figure 6 ) and in 18N and 40E groups overall, 306 females bleated more than males in task R2 (P = 0.029).
308
-Effects of age in naïve learners (18N vs 40N)
309
Age and sex did not affect number of trials, total time required to solve the task, average time sheep (40N, P = 0.028, Figure 6 ) and bleat frequency did not differ between sexes for task R2
313
(P > 0.1). 
-Effects of experience in 40-week old sheep (40N vs 40E)
315
Experience and sex did not affect any outcomes in task R2 (number of trials, total time 
